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Thesis Title : Some Aspects in Classical Harmonic Analysis

Name : Miss Vilai Sirasuittirut
Department : Mathematics
Acadamic Year ¢ 1972

ABSTRACT

This thesis ia aevotid to the study of some aspects of the
foundation of harmoni¢ a@nalysis on thé l-dimensional torus qn .
The renown theorem of Wiener is not included mainly because its
proof is slightly beyond the scope of this thesise. Applying the
Banach space technique,  we prove, in particular, that there
exists a mequence {an.} of —complex-number with the property
as—>0 as |n|~> 0 so that no f & LP(CF) (1 € p<oo) satisfies
£ (n) = a  for all integers mn ; that is, a Riesz - Fisher type of
theorem does not hold in Ll(cF). We also show that there are
functions £ in ﬁp(q]) (1 £ p <@ ) such that their Fourier
series do not converge to f pointwise in (0,1) or almost all
points in (0,1). However, the (C,1) means and the Abel means of
Fourier series of f & Ll(qj) converge to f{x) for almost all x in

(0,1).
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CHAPTER O

INTRODUCTION

In this thesis, we assume a working knowledge of classical
analysis. However, we have given complete proofs of some basic
theorems from modern analysis, In particular, we prove in chapter I,
the very useful theorem of Baire. In chapter II, we prove three
basic theorems in Banach space theory, namely 4 The Open Mapping
Theorem, The Banach Steinhaus Theorem and The Hahn Banach Theorem.
Arm with these facts, we then attack the central problems in the
study of Fourier series. /Particularly, in chapter I1II, we consider
the following questions /:

(1) Is it true that for every f & PPy <p <o) the
Fourier series of f converges to f(x) at every point of x or for
almost all points x .2

t2), It {an} is a sequence of complex number such that
a > 0as n—p ¥ oo, does it follow! that there is an f E.LP(CF)
(L¢p £ ) so that £ (n) = a  for all integers n ?. The answers
are no for both questions. In relation to the first question, we
introduce some methods of summability and show in ehapter IV that
the (C, 1) means and the Abel means of Fourier series of f &€ Ll(tP)
converge to f(x)ifor almost all x in (0,1). Moreover in the final
chapter, we show that, for any f ¢ Ll(q:) the limits of Abel means
of the Fouprier series of f and Able means of the conjugate Fourier

series of f exist for almost everywhere in (0,1).



Finally, I would like to point out that most of the
materials in this thesis are drawn from the references given

in page 80.
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